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THE  CONTENTS  OF  THIS  REPORT  ARE  NOT  TO  BE 
USED  FOR  ADVERTISING,  PUBLICATION ^  OR 
PROMOTIONAL  PURPOSES.  CITATION  OF  TRADE 
NAMES  DOES  NOT  CONSTITUTE  AN  OFFICIAL  IN¬ 
DORSEMENT  OP.  APPROVAL  OF  THE  USE  OF  SUCH 
COMMERCIAL  KARDNARE  OR  SOFTWARE 


Foreword 


The  investigation  covered  by  this  report  was.  authorized  on  .12  August 
1964  by  letter  from  the  District  Engineer,  U.  S .  Army  Engineer  District, 
Vicksburg,  Mississippi,  subject,  ,?Ouachita  and  Black  Rivers,  Arkansas  and 
Louisiana  -  Funds  for  Laboratory  Tests.  *' 

The  work  was  performed  at  the  Lower  Mississippi  Volley  Division 
(LMVD)  Materials  and  Concrete  Laboratory,  U.  S.  Anqy  Engineer  Waterways 
Experiment  Station  ( WES ) ,  under  the  direction  of  Mr.  Thomas  B.  Kennedy, 
and  tinder  the  supervision  of  Mrs.  KutVrine  Mather  and  Messrs.  Leonard 
Pepper  and  R.  L.  Curry.  The  report  was  prepared  by  Mr.  Curry  and 
Mr.  Alan  D.  Suck.  ; 

Directors  of  WES  during  the  investigation  and  the  preparation  of 
this  report  were  Col.  Alex  G  Sutton,  Jr.,  CE,  and  Col.  John  R.  Gswalt,  Jr., 
CE.  Technical  Director  was  Mr.  J.  B,  Tiffany. 
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Summary 


In  this  investigation  natural  sand  and  gravel  from  five  sources 
and  water  Iren  two  sources  were  tested  for  suitability  for  use  in  making 
concrete  to  be  used  in  construction  of  Felsenthai  and  Calion  Locks  and 
Dams. 

The  results  of  the  tests  show  that  the  aggregates  from  all  of  the 
sources  are  potentially  reactive  with  the  alkali  in  cement  and  would 
therefore  require  the  use  of  low-alkali  cement.  The  coarse  aggregates 
from  the  St.  Francis,  Pine  Bluff,  and  Ouachita  sources  showed  high  sul¬ 
fate  soundness  losses,  but  these  losses  seemed  susceptible  of  reduction 
by  thorough  washing  of  the  aggregates  in  water.  The  percentage  of  clay 
in  the  sand  from  the  Monroe  source  was  high,  and.  this  sand  would  also 
require  thoroijgh  washing.  The  mortar-making  properties  test  of  the  Pine 
Bluff  sand  indicated  low  strength  percentages  when  the  sand  was  tested 
as  received,  but  the  strength  was  satisfactory  when  the  sand  was  teste'd 
after  washing  in  water.  The  absorption  was  high  on  one  of  the  Pine  Bluff 
gravel  samples.  The  water  samples  were  satisfactory  for  use  as  .nixing 
water  in  concrete. 

It  is  recommended  that  all  of  the  sources  tested  be  listed  as 
sources  from  which  acceptable  aggregate  can  be  pioduced  for  the  Felsenthai 
and  Calion  Locks  and  Lams/, .  but  that  it  be  required  that  the  materia],  ac¬ 
tually  produced  for  use  on  .these  projects  be  graded  and  processed  in  such 
a  manner  as  to  meet  the  project  specification  requirements  and  that  the 
absorption  be  less  than  1.5  percent. 
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INVESTXGATI JN  OF  CONCRETE  MATERIALS  FOR  FELSENTHAL  AND 


CALION  LOCKS  AND  DAMS,  OUACHITA  AND  BLACK  RIVERS 
ARKANSAS  AND  LOUISIANA 


Introduction 


1.  This  investigation  was  undertaken  to  evaluate  aggregates  for 
possible  use  in  the  construction  of  Felsenthal  and  Calion  projects  and 
possible  future  structures  on  the  Ouachita  and  Black  Rivers  in  Arkansas 
and  Louisima.  Tiie  results  of  the  investigation  will  form  a  part  of 
"Design  Memorandum  No.  23  -  Availability  of  Construction  Materials, 
Felsenthal  and  Calion  Locks  and  Dams. " 


Materials 


2.  Samples  of  natural  fine  and  coarse  aggregates  were  obtained 
from  five  sources,  as  follows: 


Vicksburg 

District 

Source 

No. 


WES 

Concrete 
Division 
Serial  No. 


Producer,  Location 


Type  of  Sample 


?;"■ 

8 

VICKS-26 

£ 

S-l(2) 

G-l(4) 

i£=- 

1 

it 

12 

VICKS-26 

s^(a) 

§ 

0-2(2) 

U 

LR-18 

f. 

Si, 

3-1(2) 

1 

xz: 

V1-.KS-23 

G-l(2) 

S3C 

& 

G-K3) 

|F- 

13 

VICKS -39 

s-3 

0-3 

Ouachita  Aggregate  Co. ,  Inc. 
Hampton,  Ark. 


Natural  sand  and 
No.  4  to  1-1/2- in. 
gravel 


St.  rrancis  Materials  Co. 
Harrell,  Ark. 


Natural  sand  and 
No.  4  to  1-in. 
gravel 


Pine  Bluff  Sand  and  Gravel  Co. 
Pine  Bluff,  Ark. 


Natural  sand. 

No.  4  to  l-l/2-in. 
gravel,  and  sup¬ 
plemental  gravel 
sample 


Standard  Gravel  Co. 
Camden,  Ark. 


Natural  sand  and 
No.  4  to  1-in. 
gravel 


Natural  sand  and 
No.  4  to  i-x/2-in. 
gravel,  and  i/2- 
to  2-in.  gravel 


VICKS -39 

S-2 

G-2 


Monroe  Sand  and  Gravel  Co. 
Sterlington,  La. 


3.  Concrete  mixing  water  samples 


were  received  from  two  sources . 


as  follows: 

ViES  Concrete 
Division  Serial  No. 

VICKS -39  tf-1 


Location 


Ouachita  .liver,  approximately  1  jalle  east  of 
Calion  Lock  and  Dam  site 


VICKS -39  W-2 


In  Grand  Marais  Lake,  approximately  D  miles  south 
of  Felsenthal  Lock  and  Data  site 


Tests 


4.  The  materials  were  tested  as  follows*. 

a.  Gravel  and  sand  from  each  source  were  subjected  to  petro¬ 
graphic  analysis  by  method  CRD-C  127."' 

h.  Each  size  group  of  aggregate  from  each  source  was  tested  for 
reactivity  with  sodium  hyiiroxide  by  the  quick  chemical  method. 
CRD-C  128. 

e.  Coarse  and  fine  aggregates  from  each  source  were  subjected  to 
the  following  tests:  sieve  analysis  (CdD-C  103);  bulk  spe¬ 
cific  giavity,  saturated  surface  dry  (CRD-C  107  or  106); 
absorption  (CRD-C  107  or  108):  soundness  using  magnesium 
sulfate  (C’RB-C  115);  and  clay  lumps  (CPD-C  il8). 

a.  Coarse,  aggregate  from  each  source  was  tested  for  soft  par¬ 
ticles  (CRD-C  i30),  percent  lighter  than  2.10  specific 
gravity  (CRD-C  122),  percent  flat  and  elongated  particles 
(CRD-C  li9)  ,  and  Los  Angeles  abrasion  loss  (CRD-C  117). 

e.  Fine  aggregate  from  each  source  was  tested  for  organic 
impurities  (CRD-C  121).  percent  lighter  than  2,00  specific 
gravity  (CRD-C  122),  and  mortar-making  properties ,  ’.e. 
compressive  strength  (CRD-C  Ho). 

f.  Pine  Bluff  sand  and  gravel  were  subjected  to  the  following 
additional  tests.  A  sample  of  the  sand  which  was  thoroughly 
washed  in  water  to  remove  the  fine  silt  was  tested  for 
mortar-making  properties.  The  supplemental  sample  of  the 

:  gravel,  obtained  at  the  site  of  production  from  which 

Felsenthsl  and  Calion  aggregates  would  be  shipped,  VICKS -23 
G-i(3),  was  tested  for  magnesium  sulfate  soundness  and 
Los  Angelos  abrasion  loss. 

£.  The  two  water  samples  were  tested  fer  suitability  for  use 
in.  mixing  concrete  (CHD-C  40o). 

U.  S.  Array  Sngineer  Waterways  Experiment  Station,  CE,  Handbook  for  Con¬ 
crete  and  Cement ,  with  quarterly  supplements  (Vicksburg,  Miss. , 

Aug^iso  T9K9)!, 
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6,  The  ue^t  results  are  given  at  the  end  uf  this  report  in  the 
owing  c-r-mer: 


a. 


b. 


l.*e  results  of  the  petrographic  examination  of  the  coarse 
and  fine  aggregate  samples  are  reported  in  Appendix  A  and 
tables  AI-A5. 

Results  of  the  chemical  tests  for  reactivity  of  aggregate 
•with  sodium  hydroxide  are  reported  in  plates  1-4. 

Aggregate  test  data  are  reported  in  plates  5-12  and  in 
table  1. 


d. 


e. 


Results  of  the  magnesium,  sulfate  soundness  tests  of  the 
aggregates  are  reported  in  plates  13-17. 

Results  of  the  tests  of  the  two  water  samples  are  reported 
in  tables  2  and  o. 

-Conclusion.? 

7.  The  conclusions  derived  from  this  investigation  are  as  follows: 

a.  Since  one  fine  aggregate  (LR-18  S-l)  and  all  but  one 

(VICKS-26  G-l(2))  of  the  coarse  aggregates  showed  potential 
reactivity  with  sodium  hydroxide ,  low-alkali  cement  should 
be  used  in  concrete  containing  aggregates  from  the  sources 
tested  in  tuts  study. 

The  aggregate  from  each  source  will  have  bo  be  regraded  !"o 
meet  Corps  of  Engineers  Guide  Specification  grading  require¬ 
ments  for  concrete  aggregate. 

The  Mosrroe  sand  will  require  washing  to  remove  objectionable 
quantities  of  clay. 

The  Pine  Bluff,  St.  Francis,  and  Ouachita  aggregates  will 
require  washing  and  selective  processing  to  insure  that 
satisfactory  sand  and  gravel  are  obtained  from  these  sources. 
The  high  percentage  loss  in  the  sulfate  soundness  test  of 
unwashed  gravel,-  the  low  strengths  of  mortars  containing 
unwashed  sand,  and  the  high  Los  Angeles  abrasion  loss  of  the 
unwashed  gravel  all  showed,  improvement  when  washed  samples 


o. 


were  tested.  The  2. 4  percent  absorption  of  the  latest  ship¬ 
ment  of  Pine  Bluff  gravel  appeared  undesirably  high,  but.  the 
1.2  percent  absorption  of  the  previous  shipment  indicates 
that  properly  selected  and  processed  gravel  from  this  source 
would  have  a  satisfactory  percent  absorption. 

e.  laced  on  the  strengths  of  mortars  made  using  the  test  water 
samples,  water  from  these  two  sources  would  be  satisfactory 
for  use  as  mixing  water  In  concrete. 

Recommendations 

8.  It  is  recommended  that  all  of  the  sources  given  in  paragraph  2 
be  listed  as  sources  from  which  acceptable  aggregate  cat:  be  produced  for 
the  Felsenthal  and  Calion  Locks  and  Dams,  but  that  it  be  required  that  the 
material  actually  produced  for  use  on  these  projects  be  graded  and  pro¬ 
ne*  ed  la  such  a  manner  as  to  meet  the  project  specification  requirements 
.d  that  the  absorption  be  less  than  1.5  percent. 


Table  2 


Results  of  Tests  of  Water  Sample  VICKS-39  W-l  for  Use  in  Mixing  Concrete 


Source  of  Sample:  Ouachita  River,  approximately  1  mile  east  of  Calion  Loch 

arid.  Dam  site 


Test  Method  Used:  CRD-C  kOC 


Cement  Used:  Marquette  Type  III 


Test  Age 

Compressive  Strength  of  Specimens  Containing  Test  Water  in 
Percent  of  Strength  of  Specimens  Containing  Distilled  Water 

days 

Test  Result 

Specified  Minimum 

5 

102 

90 

7 

99 

'  VO 

o 

1 

i 

1 

1 

Table  3 

Results  of  Tests  of  Water  Sample  VICKS -39  W-2  for  Use  in  Mixing,  Concrete 

Source  of  Sample:  Grand  Marais  Duke,  approximately  two  miles  south  of 
Felsenthal  Loc-k  and  Dam  site 


Test  Method  Used:  CRD-C  hc6 


Cement  Used:  Marquette  Type  III 


Compressive  Strength  of  Specimens  Containing  Test  water  in 
Test  Age  Percent  of  Strength  of  Specimens  Containing  Distilled  'water 

days  Test  Result  Specified  Minimum 
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PLATE  3 


14 


RESULTS  OF  CHEMICAL  TEST  FOR  REACTIVITY  OF  AGGREGATE  nATP.  9-29-64 

WITH  SODIUM  HYDROXIDE _ 


la*,  symbol  wo.:  VICKS-26  S-2 


izsssEssSm 


©nas© 


iraraflyMCraM 


AGGREGATE  Jested  by- 
DATA  SHEET 


rr*t  <*  material:  Hut, sand  and  era 


District  SourceUo.  12 


processing  Krone  testing--  jjone 


imSSSSSSSm 


GRACING  (CKO-  C  lOJKCUM.  PASSING): 


tine 


ACt"lBULK  SP.O»  ,  VI  SOM-  DRY (CRO-C  107,108): 


ABSORPTION,  PCS  CENT  (-".BD-C  107,108): 


ORGANIC  IMPURlTIE'i,  fIC.NO.  (CRO-C  I2I>: 


sort  PMTKXES,  PER  CENT  (CRO-C  130): 


ABRASION  LOSS  (L.A,),*»a,  (CRO-C  117) i 


UNIT  WT.,  LR-WI  FT  (CRO-C  108) 


CLAY  LUMPS,  «*>  (CRO-C  IIB)  " 


PERCENT  LIGHTER  THAN  SP.  OR.  i.OA  ICRD-C  1221 


specific  heat, oTu/te/occ.  r.  (cro-c  i2«y 


reactivity  WITH  NoOM  (CRO-C  ize) 

* 


MORTAR -MAKING  PROPERTIES  (CRO-C  IIS) 

TYPF  IT I_Ct WENT,  RATIO -  ^  OATS,  Li  Q  •*>-  7  OAVS^_ 

-a 

LINEAR  THERMAL  EXPANSION  XIO  S' DEC.  F.  (CRD-C  I2b,l2»): 

SOUNDNESS  IN  CONCRETE. (CRO-C  AO,  114): 


fSNE  ACC.  COARSE  ACCr 


pctrocaaphr:  data. (cro-c  127);  Percentage-  Composition 

- 

. Constituents 

Gravel 

3aa& 

Chert 

82 

:  26 

Quartz 

17 

73 

Sandstone,  quartzite,  and 

assorted  rock  types 

1 

1 

kmarcs:  c  The  gravel  shows  a  possibility  of  deleterious  reactivity  if  used 

'-with  a  high-alkali  cement. 

Sulfate  soundness  loss  high. 

WES  FORM  78t  JAN.  1*51 


PLATE  5 
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miocessmg  ktoac  testing: 
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wpiw  ajEgggg 


GAAWNC  (CAO-C  SMKCOM.H.  MSSING): 


aoc:|bulh  sa.  ca,s«r  su*r  DRV  (CAD-C  :j?,iOO): 


OAGilNlc  IMPURITIES,  TIC.  NO.  (CAD-C  121}-' 


SOTT  AADTICl.es,  AER  CENT  (CAD-C  130} 


At  A  CX  NT  FLAT  AW  ELONGATED  (CAD-C  119,120}: 


WtCMTCD  <*/.  HtUOSS.  J  CTC.  MfSQ,^  !•->*,  *A-i)(CAO-C  IIS) 


AOKASION  LOSS  (C.  A  ),«*•, 5CA0-C  IIT)= 


unit  vrr.,  lb/cu  ft  (cao*c  tot): 


CLAN  LUMAS,- **»  (CRD-C  lt»)- 


PE*  CCM1U9HTCA  TNAIi  SP.  S«.  2.03  If.BD-C  I22»i 


».Ti!8irTy.Mffr.ngma!W.Mm.H^-«ami 

i’.TS"Sj 


i  zmi 


lE&ral 


LINEAR  THERMAL  EXPANSION  DIO  VOCG.  T.  {.CAD-C  I2S,I2*V 


<•>  CAD-C  I0S  (tOCRO-C  104 


v-jRTa^- AaA  DtAoNSiCM  AT  tdO„*Io  CCAO-C  ISS). 


LOW-ALA.  CEMENT:  «fa  N«,0  EW»U»»' 


3BTO2 


T5 


SOUNDNESS  «H  CONCRETE  fCAO-C  40.114): 


TINE  ACC. 


ACT 


COMM  ACCi 


•  MO.  I  MOL 


MW -CO  I  KD-CW 


Chert  92  90  27 
Quarts  7  8  69 
Sandstone,  quartzite,  and 

assorted  rc-ck  types  1  ,  2  *i 


aciaaaas:  *  The  gravel  shows  a  possibility  of  deleterious  reactivity  if  used 
with  a  high-alkali  cement. 
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*»ooue»:  pine  Blaff  Sand  and  Gra\el  Co. ,  Pine  Bluff,  Ark, ,  Vick  sour 


District  Source  No.  11 


lumtsmsmm 
Irai^xsscrin  ■  mr  <  ■  1 1 


GOADING  (cra-c  IMKCi'M.**.  PASSING): 


BULK  SP.  CK.SAT  SUNT  DBV  (CBD-C  lOT.tOB): 


ABSO«PTION,ra*CCNT{cnDrC  I07,I0B}' 


OBGANC  IMKOKiriCS,  rw.  NOl  (CBD-C  *»l): 


SOTT  fAKTIO.CS,  PER  C£NT  (CBD-C  I3CV  | 

r£B  cent  lighter  THANy.GA-2.40~t-.wD-c  i*z( 


WEB  C£KT  fLAJ  AND  ELONGATED  (CBD-C  19,120) 


wtcuTO  m.  %  u»s,  j etc.  m»sq,(Ic)  J-i",  •*-i)Cc*o-c  US) 


abaasion  toss  a. %3,n»,  (cbd-c  hi) 


UKIT  KIT.,  Lft/CU  rT  (CBD-C  106): 


!3K3»KS 


SUSSi 


men 

iEt?»a 


pen  cent  lighter  tmln  sp.  «b,  i.o<MCAD. 


SPECirtC  HOW,  BTU/LB/CCG.  f.  (CBD-C  124): 


BCACTrvrtT  UrtTK  NoOH  (CBD-C  128) 


mm 


UNEAR  THERMAL  EXPANSION  XtO  %OCC.  F,  {CRO-C  125,126): 


rock  rm 


(•>  CRD-C  105  (fcDCRO-C  104  I  MORTAR 


MORTAR -RAR  ttfA'iSON  ATI&CF,  "fe  CC»D“C  125) 


5INC  AGCRECAT  E 


3  Ma  I  •  na  •  »*a  hm  hut  i  mo.  ]  •  mo. 


E2SSTE 


3/4  in 


•*“****-’  The  gravel  shows  a  high  magnesium  sulfate  loss  and  a  possibility  of 
eleterious  reactivity  if  used  with  a  high-alkali  cement.  The  sand  shows  low 
rength  in  mortar  as  compared  with  mortar  containing  standard  Ottawa  sand.’ 
Soundness  and  mortar  strength  were  satisfactory  in  :* ashed  samples. _ 
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INDEX  MO. 


LAT.:  3 


LA*.SYM#OL  MS.:  VICKS -26  S-1C2 
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liaz^ton  and.  _E1  Dorado , -Ark. 


tm  or  MAfcxiAL^jat.  sand  and  grave 


processing  ecroRE  testing:  None 
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GRACING  (CRD-C  t03)(CUM,WW  PASSING): 


BULK  SP.  G«  . ,  SAT  SURF  DRY  (CRC-C  107,108): 


ORGANIC  IMPURITIES,  TIC.  NO.  (CRD-C  I2l): 


'v  lagffw  aiBEiJja 


SfWrasSSSStaSH* 

gas 

iSSammui 


IlgfiSB 


mm 

KSII 


PER  CENT  LIGHTER  THAN  SP.GOV* 


PER  CENTTLAT  AND  ELONGATED  (CPD-C  119,120): 


WEIGHTED  AV.  *V  LOSS,  5  CYC.  M3SO,(W  J-l‘,  'A- 4) (CRD -C  IIS) 


ABRASION  LOSS  (L.  A.)j«te,  (CR0-CII7): 


UNIT  WT.,  L6/CU  rt  tCRD-.C  106): 


CLAY  LUMPS,  •Ja  (CRD-C  118): 


P£R  CCNT  LIGHTER  THAN  SP,  OR.  2.C0  (CHO-C  T22I 


SPECiF-C  HEAT,  RTU/cfi/OEG.  r.  {CRD-C  121): 


REACTIVITY  WITH  NnOH  CCRC-C  !26):)Sc.itA1/L 

* 


mmm  ? 


—iHlil 

isaEsaesEsm 


ISfRK&l 


MORTAR- MAKING  PROPERTIES  {CRD-C  116)  ' 

TYPE  IIICCMENT..  RATIO  3  DAYS,  12S  t,  7  DAYSJ  121  T. 


LINEAR  THERMAL  EXPANStCN  *10  VDEG.  T.  {CRD-C  I2S.I26): 


ACROSS 


<•)  CRD-C  IQS  (fcO CRD-C  104 


MORTAR V |M  EXMMStCW  AT  tOOF,<ft>  {CRO-C  123): 


3  MO.  6  MO.  9  MO.  12  MO. 


6  MIX  I  9  NO. 


amsai 


HiGH -AIR. CEMENT:  *te  N«(0  EQUIVALENT 


SOilNONCSS  5J  CONCRETE  (CRD  -C  40.  114) 


FINE  AGO.  COARie  ACC: 


riNE  ACC.  COARSE  ACG'. 


HW-CO  I  HO-  CW 


No.  4  -  3/4  in 


Chert 

'82 

80 

27  | 

Quartz 

16 

20 

71  j 

Sandstone,  quartzite,  and 

assorted  rock  types 

2 

Trace  _ 

2  | 

remarrs;  •*  The  gravel  shows  a  possibility  of  deleterious  react!  vity  if  usM 
with  a  high-alkali  decent. 


AGGREGATE 

TESTED  BY 

OATA  SHEET 

OAT£=  Mrv 

LAQ.  SYMBOL  NO.:  yj 


location:  x/2  mile  west  of  Sterli 


TYPE  OT  MATERIAL 


**°ovci*:  Monroe  Sand  and 


samaleo  at:  USAEWES 


TESTED 


PROCESSING  BEFORE  TESTING:  f{0ne 


GRADING  (CRD-C  l03)(CUM.*To  >AiSING). 


SIEVE 


BULK  SP.  Ga,5*T  SURE  DRY (CRD-C  lOT.IOS}: 


ABSORPTION,  PER  CENT  (f  ID-C  IOT,  I  OS) 


organic  impurities,  r-c.  iiq  (crd-c  121): 


SOFT  PARTICLES,  PEP  CENT  (CRD-C  130): 


isn mszrn 


II^Sl 


PEP  CENT  FLAT  A NO  ELONGATED  (CPD-C  119,120) 


WEIGHTED  AV.  SL  LOSS,  S  CYC.  M;)SO«{lc»  i-|*  *4-i)(CR0-C  US) 


ABRASION  •  LOSS  <L.  A  (CBC-C  IIT). 


pllilq 

I  Llf® 
I0U3H! 


PGR  CENT  LICWTER  THAN  SP.  SR.  S-CCICRO-C  IIS).  * 


coal  and  lignite,  ‘Ta  CCPO-C  122):  { - 


SPECIFIC  MEAT,  BTUaBFOEG.  F.  (CRO-C  124): 


REACTIVITY  WITH  NoOH  (CRD-C  128) 


MORTAR -MAKING  PROPERTIES  (CRD-  C  IIS) 

tvpe_ULcement,  RATIO  3 


LINEAR  THERMAL  EXPANSION  XIG  VCEG.  F.  (CRD-C  I2S,I2S): 


BSSSHR  MB  532  ^  1B3 


OATS,  13Q _ % 


uoata* 


MOATA*  -  BAA  EXPANSION  AT  *00 rt  no  <C*0~C  »23) 


COARSE  AGGREGATE 


.-k.rr.-hv.-'.Tji) 


HW-CO  I  HO-CW 


FINE  AGGREGATE 


3  MO.  I  «  MO.  I  »  MO.  I  12  MO.  I  3  MO.  I  6  wa  I  «  MO 


LOW-ALR.  CEMENT 


HIGH  -M.R.  CEMENT 


SOUNDNESS  IN  CONCRETE  (CRO-C  40,  114): 


FINE  AGG.  COARSE  ACC:  DfEjeo  . 


FINE  AGO.  COARSCAGG:  DFEjm 


petrographic  oata  (cro-c  i27): Percentage  Composition  (some  chulcedonic  chert  in  sand) 

Gravel 

_  Constituents 


Chert  -96-  90  21 
Quartz  1  9  71 
Sandstone,  Quartzite,  and 

assorted  rock  types  3  15 
Feldspar  —  _  3 


WES  FORM  72*  .JAN.  1951 


PLATE  9 


INDEX  MO. 


LONG 


AGGREGATE 


3E2CME 


2J.S-1  Job  6001/30STtpe  <*  Natural  grave 


location:  pit  on  Nettles  propert 


sampl eo  nr:  Vicksburg  District 


pRo^ssrJNG  etrofse  testing:  Hone _ 


RjWW&MSHwCFlKMairi 


GEOLOGICAL  FORMATION  *^0  AGE- 


USED  III 


GRADING  'C30~C  !G3)(CUTL*To  PASSING) 


nwc 


tat ion  fX958i 


TEST  RESULTS 


BULK  5P.  ok  t  SAT  SURF  Ort'f  (C^D-C  l07,ICo): 


ABSORPTION,  P£A*  CCNT  {.CPO- 


ORGATIJC  IMPURITIES.  flG.  NO:  (C5D-C  121) 


SOFT  PARTICLES,  PER  CENT  (CRD- C  130}' 


pra  c t 


PER  CENT  FIAT  ANO  tiCNCATCO  (CRD-C  H9,l?0). 


WEJCHTCO  AV.  %  LOSS,  S  CYC-MgS04(lO  J -j-f  *4- J)(CRO -C  IIS) 


ABRASION  LOSS  'X-  A.),-<o,(GftD-'C  1*7):  j 


OLAY  LUMPS,  ^  (CKO-C  H«) 


COAL  AND  LfGNiTC,  (CRD-C  122) 


SPECIFIC  K£AT,  B7U SLB/CtG.  F.  (CRO-C  124). 


REACTIVE  WITH  NoGH  (CR£-C  *28) 


MORTAR  -  MAKING  PROPERTIES  (CRD -CMS) 

TYPC-.T11  CCMEKf,  RATIO  .  3 _ PAYS,.  4^9  T^_  — ?  - 


.INLAP  7HERMAL  EXPANSION  XIO  *D£G.  f.  (C«D-C  126,126); 


HaORTAR 


UORTAR- BAM  EXPANSION  AT  IOOF,  Vc  (CRO-C  123): 


•fe  No, O  COWVALD.’T: 


SOOnOnCSS  IN  CONCRETE  (CHO-C  40,  114): 


FINE  ago,  coarse  aog- 


FIJDE  ACC.  COARSE  AG 


PETROGRAPHIC  0*TA  (CRO-C  127); 

/-.M  Va*  ifl  ^  Tl?  A 


FINE  AGGREGATE 


COURSE  AGGREGATE 


9  MO. 


Mw-cn  |  Hu-cv 


fete  (Suggested  by  Vicksburg  District):  Watch  this  source  Ter  a  coating 
on  the  gravel;  it  will  affect  the  cospressive  strength  of  concrete. 
Corrective  action — (1)  selective  digging  in  pit  and  (?)  effective 
washing. 


Rc»AOMi*  Sssple  of  No.  h  -  3/“’  gravel  decanted  over  no.  ECC  sieve  -  loss  C-  5 
This  sample  then  allowed  to  stand  in  saturated  solution  of  oxalic  acid  ones 
weekend  ana  again  decanter,  over  Ko.  200.  The  total  $  passing  the  Ho.  2*,C 
sieve  was  then  0.9.  .  " 


Wf'  ‘•OR*  726  JAN.  1951 
>L»  .l  10 


EBHWWlKaSnEBjjil 


TtSTEB  et 


OAt£=  19  July  1957 


WEsssmsmssm 


wo  miles  north  of  Harrell,  Arkansa 


cmpan. 


uAMiAsmium 


lpmvr»giTORBgngfingi 

R9 


tcstcd  ro« 


*»OC£S5iMC  Kro W  TtSTiwe:  HODe 


_ J 

3 

.8 

£ 

:  ii5-» 

/-i  crd-c  f05» 


mOM'as-BAR  tX"A^5iO*4  A?  ioor^^o  (CHD-t-  .ZZt 


UOW-AJ.A  CtMEKT?  *2c  Mo-0  CQmvAlXNI 


sco-ndng^s  im  cas-cPEtc  (c«o-c  40, 114}: 


Fnj£  ACC,  CO*P3£  ACC? 


ns£  ACC,  CCAO^C  ACC? 


^t5ROO°>p»HlC  DATA  CC«D-C  127) 


-/-co  i  mo-cw 


22 


PLATE  I! 


*  JL-. 


Issued. Sent  1 


state:  Ark 


LONG.: 


la*,  symbol  •».:  VICKS-23  G-l,  Job  6001/24'. 


LOCATION 


iii:-:a:-tt«BS!igs«graz 

KHUll 


testco  e>:  USAEWES 


6ate-9  Feb  195o,  9  Apr  1963 


r**m 


GNAW  HG  (C AO-  C  t G*XCU*e.  *?»  PASSING): 


6LLA  GR,  SAT  SOW  DAY  (CfiD  ’C  101,108): 


4SSOOPTIGN,  PER  CENT  (CR0- C  I0?,I0«) 


ORGANIC  IMPURITIES,  TIG.  NO.  (CAD-C  I2I>: 


sort  PAATKLIS,  PEA  CENT  (CAO-C  130): 


PEA. CENT  FEAT  AND  ELONGATED  (CAD-C  119,170) 


WEIGHTED.  AV.  *  LOSS,  S  CYC.  MgSQ«{(c>  $-t\  •4-±J(CPO-C  111) 


ASftASWN  LOSS  (L.  A.),*fa,  (CDD-C  IIT  )l 


H‘i.  um.im1'.  -Lvm^-Llrla^ 


CLAY  LUMPS, (CAO-C  118) 


COAL  AND  LIGNITE,  «fc  (CAO-C  122) 


SPECIFIC  HCAT,  STUOi/OLG.  F,  (CBO-C  >24) 


*28 


ms\ 


IBBEI— Hgal 


\m 

im 


MgATAft-MAftMC  INTOPfOTtCS  .&*£>•  C  lit) 

TYPE-— _ CvMENT,  RA7IQ  -  DAYS, _ ^  d<v*^ 


.  tXPANJKW  xio  *DCG.  r.  CC^D-C  (»^y: 


ON 


ion  I 

I0C21 


(.1  CAO-C  I0S  (bj CAD-'C  104  1  MCATAA 


MCATAA -BAM  E INWSN  AT  100 r, *»•  (CAO-C  123): 


►«GK -ALA.  CEMENT.  W»  NajO  COUNALCNT 


SOUNDNESS  IN  CONCRETE  (CAO-C  4G,  114): 


COAASC  *CGi 


PETAOGAAAniC  Data  {CAO-C  I*** 


ACHAARS! 


wes  roitM  72c  jan.  t»»t 

PLATE  §2 


1?  MO. 

1  MO. 

1  •  «0.  | 

•  wa 

J2  40. 

MW -CO  I HO-CW 


IIIBIIh 


COM  Or  ENGINEERS 

o.  s.  m 

lower  Miss.  Valley  division 


USAEWES,  Concrete  Division 
P.  0.  Drawer  2131 
Jackson,  Mississippi  39205 


MATERIAL 


'gggjM 


Laaaiaai  sami..aa<L£cayei. 

souses 

Pine  Bluff  Sand  and  Gravel  Company.  Bearden.  At 


no.  4  to 


TO  1  I 


i  tf  .1-^  tsar  a  **=*  fcM  iffisi 

1  kb  hmM^  it  EtEi:*.1  t  fctajli  Ptqflf;  BLR«i  ■E^u  WLia  liim 

— 1  II  IWi  5HEE3E1  'PI  IH  i  Mil  Will w  i  !■  W  'I 

mam 


CONSTITUENT 
<Slw%f.l  io.) 


NO.  PARTICLES  AETEH  TEST 


I— 


CMS  INC 
EON 
CALCU¬ 
LATION 

tV  I  RUN  1 


3/»-(>(..N0 


.100.  MN 


WEIGHTED  AVERAGE 
CORRECTED  *  LOSS 


BaggSSBaBSBTBI 

ssracan* 


A  VC  TOTAL  WEIWTED  A 


PLATE  16 


27 


Annenuix  A 


Petrographic  Report 


Samples 

1.  Five  sonnies  of  gravel  and  five  samples  of  natural  sand  ‘were  re¬ 
ceived  for  petrographic  analysis  on  21  August  196*1.  They  represented  foui' 
deposits  of  sand  and  gravel  from  the  central  part  of  southern  Arkansas  and 
one  deposit  of  sand  and  gravel  from  an  area  in  Louisiana  just  south  of  the 
others.  AH  of  the  samples  represented  processed  material  taken  from  stock¬ 
piles.  Only  tv:o  of  the  sands  v:ere  within  the  grading  limits  specified  in 
Corps  of  Engineers  Guide  Specifications  for  Concrete.  For  the  eight  samples 
that  were  not  within  the  limits,  a  grading  conforming  to  the  middle  of  that 
given  in  the  Guide  Specifications  was  assumed  for  use  in  calculating  sample 
compositions  (taole^.  Al-A.j) .  Sample  identifications  are  given  below. 


Concrete  Division 
.  Serial  Ho. 


Producer  and  Source 


VICKS -26  G-l(4), 
S-l(2) 

VICKS -26  3-2(2), 
S-2(2) 

VICKS-23  0-1(2): 

13-18  S-l(S) 
VICKS-39  G-3 -  S-3 


VICKS -39 


Ouachita  Aggregate  Co..  Inc..  Hampton,  Arkansas. 
Chsimagnolle  Creek  Deposit,  4  miles  west  of  Highway 
16?  between  Hampton  and  El  Dorado,  Arkansas. 

St.  Francis  V  terials  Co. ,  Harrell,  Arkansas.  Harrell 
Pit,  3  miles  n^rth  of  Harrell.  Arkansas. 

Pine  Bluff  Sand  and  Gravel  Cc. ,  Pine  Fluff.  Arkansas. 
1/4  axle  south  of  Highway  79  on  gravel  crossroad, 
approximately  2-1/2  miles  west  of  Bearden.  Arkansas 

Standard  Gravel  Co. ,  Camden ,  Arkansas.  Just  north  of 
Camden,  Arkansas,  north  of  Highway  'J$  on  Gravel  Pit 
Road. 

Monroe  Sand  and  Gravel  Co. ,  Sterlington,  Louisiana. 
l/2  mile  west  of  Sterlington,  south  on  blacktop  and 
gra'-el  road.  _ 


rest  proccunre 


2.  A  renrecentative  portion  of  each  sieve  fraction  taat  amounted  t 


five  or  more  nereeat 


sa&oxe  was  ex'? 


tne  particles 


eeued 


ie 


were  examined  as  grain  immersion  mounts  with  a  polar?  zing  microscope.  The 
refractive  index  of  the  immersion  liquid  used  was  1. 5**4.  A  monochromatic 
sodium  light  source  was  used  as  needed  with  a  microscope  equipped  with  a 
Saylor  double  diaphragm  in  testing  for  the  presence  of  chalcedonic  chert. 
(Chert  having  an  aggregate  refractive  index  below  1.544  is  regarded  as 
chalcedonic  chert.}  Since  each  pair  of  sand  and  gravel  samples  came  from 
a  conrson  source,  the  search  for  chalcedonic  chert  was  restricted  to  the 
sand  sizes.  It  was  thus  assumed  that  chalcedonic  chert  is  either  present 
or  absent  in  both  the  sahd  and  the  gravel.  : 

Results  of  examination 

3-  a=  Gravels.  All  of  the  gravels  are  composed  largely  of  blocky 
chert  particles  with  minor  amounts  of  quartz  particles. 

Dense  chert  particles  make  up  from  59  to  85  percent  of  the 
samples.  Particles  of  vuggy,  fractured,  or  porous 
chert  are  present  in  small  to  moderate  amounts 
(tables  Al-A5)i 

b.  Sands.  The  sands  are  also  composed  largely  of  chert  and 
of  quartz  particles.,  but  quartz  is  the  dominant  constituent, 
amounting  to  63  to  73  percent  of  the  total  sample  (tables 
A1-A5).  Some  chalcedonic  chert  was  found  in  three  of  the 
sands.  These  were  VICKS-26  S-l(f),  VICKS-39  S-3,  and 
'  VICKS-39  S-2  (tables  Al,  A4,  af.d  A5,  respectively). 

Description  of  constituents 

4.  a.  Dense  chert..  The  particles  are  blocky  with  rounded  edges, 
dominantly  brown,  with  many  black  and  light-gray  particles. 

b.  Porous  chert.  The  porous  particles  are  typically  white  or 
tan,  tabular  in  shape  with  rounded  edges,  and  would  be  ex¬ 
pected  to  make  popouts  in  concrete  surfaces.  The  particles 
with  porous  rims  have  dense  cores  and  porous  rims  15)  to 
1/8  in.  thick.  Dense  particles  with  some  porous  surface 
were  counted  as  chert  with  porous  rims.  It  is  not  known 
whether  particles  with. porous  rims  will  form  popouts  in 
concrete  surfaces.  As  particle  size  decreases,  the  porous 
particles  cannot  be  separated  into  "rimmed"  and  "not  rimmed. " 

c.  Vuggy  chert.  Particles  with  many  reentrants  cn  their  sur¬ 
faces  are  classed  in  this  group.  They  are  lost,  by  break¬ 
ing  into  smaller  pieces  washout  reentrants,  in  sizes  passing 
the  3/4 -in.  sieve.  They  amounted  to  from  a  trace  to  8  per¬ 
cent  in  the  samples  examined  (tables  Al-Ap). 

d.  Fractured  chert.  The  particles  contain  incipient  fractures- 
and  are  expected  tc  break  into  smaller  pieces  in  the  mixer. 
They  diminish  in  fractions  passing  the  3/4-in.  sieve  Frac¬ 
tured  chert  amounted  to  from  a  trace  to  13,  percent  in  the 
sasples  examined  (tables  A1-A5). 


30 


Jj 

1 

_ _  -  1 

1 

|  -  -  -  I 

1 

!'i  e.  Quart?..  -  m 
sg*  :3| 
tl  '  (I)  Gravels.  The  particles  are  blocky  with  rounded  edges  ~m 
V4  and  many  surface  reentrants.  They  are  translucent  -  J 
g  white  to  tan  with  some  orange  shading.  The  quarts  *  |j 

m 

|p  particles  are  composed  of  intergrown  quartz  crystals,  |j 

S  ard  represent  vein  quarts  surviving  longer  than  the  oj 

§1 

g  '  sandstone  that  criginally  contained  them.  A  few  sand-  8] 

m 

%  bedding.  | 

.1  .  (2)  Sands.  The  quarts  particles  in  the  sand  are  generally  11 

ft 

w 

§  -  transparent  single  crystals  of  variable  particle  shapes  '  M 

§  and  rounded  edges.  IS 

n 

£  f,  Miscellaneous.  Sandstone  or  quartzite  particles- make  up  "  i 

|  most  of  this  category  in  the  gravels.  The  tan  sandstone  and  jj 

ff 

£  quartzite  are  silica-cemented.  A  fsw  pieces  of  iron  oxide  .vJj 

E 

|  conglomerate  are  present  in  the  gravels.  In  the  sands  rr.rny  |j 

S  ni<!('p11finp'Mi<!  rw^Hploe  a^id  rocks.  ill 

m- 

-£  g.  Feldspar..  A  small  amount  of  blocky  pinkish  orthoclase  and 

*  ■'* 

i  microcline  particDes  ’were  found  in  VICKS-39  S-2,  VICKS-39  4 
i  5-3,  and  VICKS-26  S-l(2).  No  feldspar  wus  found  in  the  other  jg 
g  two  sands  or  in  the  gravels.  1 

1 

8  -  '  -  -1 

1  Summary  1 

|  5.  Samples  from  five  deposits  of  sand  and  gravel  have  beep  examined,  | 

| 

|  All  represented  cotmercially  processed  aggregate  Chert  made  up  about  W 

:  80  to  9 6  uercent  of  each  gravel  (tables  A1-A5).  Most  of  the  chert  was  g 

g  -  ^1 

1 

|  dense.  The  rest  of  the  gravels  was  largely  vein  quartz.  -  jj 

t 

I  6.  The  sands  contained  63  to  "3  oercent  quartz  with  chert  the  second  1 

§  m 

|  most  abundant  constituent  (tables  A1-A5).  Some  chalcedonic  chert  was  found  jj 

| 

S  in  the  samoles  from  the  Monroe  Sand  ana  Gravel  Co.  (VICKS-39  S-2),  the  m 

:  .  M 

Standard  Gravel  Co.  (VICKS-39  S-3),  and  the  Ouachita  Aggregate  Co.  (VICKS-26  -jj 

I 

|  S-l(2)).  Chert  in  each  of  these  aggregates  amounted  to  more  than  20  per-  -  M 

ft 

1  cent;  under  the  requirements  of  Eli  .1110-2-2000  of  15  December  1960,  lew-  T§ 

|J 

1  alkali  cement  should  be  used  if  any  of  these  aggregates  are  used.  3 

i 

S  :  7.  The  sand  from  the  Monroe  Sand  and  Gravel  Co.  was  dirty;  the  _  Jj 

St  * 

fc 

|  larger  grains  were  coated  with  smaller  grains,  and  the  smaller  grains  were  1 

M  ~ 

m 

1  ■  partially  coated  with  reddish  clay.  J 

& 

it  --js 

1 

1  8.  Three  of  the  sources,  the  Ouachita  Aggregate  Co. ,  the  St.  Francis  _  M 

|  Materials.  Co. ,  and  the  Fine  Bluff  Sand  and  Gravel  Co. ,  had  been  sampled  1 

Jj  previously,  but  previous  samples  were  not  examined  petrographically.  j| 

B  - 

S  -M 

-  -:3 

I 

1  1 

H  -  j§ 

1  '  A3  Jj 

1 

ft  ’  :M 

I 

1  31  1 

W  ' 

1 

^  Jj 

31 


Baaed,  on  examination  of  300  or  more  particles  in  each  size  shown  except  the  1-in. ;  it  consisted  of 
13'i  particles. 

Percentage  calculated  using  the  composition  of  sieve  fractions  shown  above  and  a  grading  taken  from 
the  middle  of  that  given  in  L-uide  Specifications  fob  Concrete,  CE  l401„01,  Aug  1963. 

Composed  of  sandstone,  quartzite,  and  assorted,  rock  fragments. 
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